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(57> Abstract 

A transgenic non human venebraie being a model of osteopenia 
wherein ar. aiien gene containing a DNA sequence encoding 
osteodentins has been imegratec :nto the downstream of the DNA 
seccer.ce y' i cytcrr.egalo virus enhancer and the DNA sequence of chick 
3-acr,n promoter ar.d the excessive expression of osteoponnns thus 
.nducec depresses :he activities of osteoblasts and osteoclasts, thus 
decreasing bone mass. The transgenic animal is usable in verifying the 
abilities of a medicine to activate osteoblasts, to induce the 
ditTerentiasioo of osteoclasts and to further suppress the activity thereof. 
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jL~y Jffoty} (Transgenic aniials^fEfiKA^tiifwti ^ (Gordon 
5 J. and Ruddle F. . Science. 214. 1244-1246. 1981 )o 0fl^®ft3fettit 

HaWSP^Bilten^iSA-rsatftaAffiCCordon et al. . 1980), 

35Bl£SI§fj t ^ii'rio (Gordon J et al. . Proc Natl Acad Sci USA 77. 
10 7380-7384. 13S0 : Jaenisch R et al. . Cell 32. 209-216. 1983) 0 C 

15 ~ ? LTWLO&ttltzMk&M&Tlt. b 3 >X > (Transgene) £ 
"¥lf*ltl^ 5 a^oya^r-^-sIilS^^iPvL >'*•>'- 

> fester**, h 5 

25 *>U CCO^OiA^-^St^^n^^. C©1M&MU in vivoKio 5igfc 
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EfrtiT t ^£ 7 n * - ? -S tf-x. > >tf - <h £ \ifl Z a£?<Dft£08l 

10 fif*©5^S*<S*3ofe>'l*7«^Ji-tl*-c:;^ < oK = nTjjO, 
1# (I Pa Is iter R. D. and Brinster R: L. ' Mnriu. Rev. Genet., vol. "20. '"p. 
465 — -199: 1986' -P> Gordon J. T. (In. Rev. of Cytobiol. . vol.115, p. 
171-229: 1989) iEOigifcirS? L < &^£*lTl*o, :n^F7>Xy 
x-r>»«Jli, 1) %^iilt'©iSer^^O:l(jU^-l fin vivo^ 

h7>Xyii^ft^a«inT^fl: tSt'SW&TXT?^ Igor 
5 (*tj9 0 96) i L. ft >IiISl3<gOO 

20 #jl 0?«*i«lTl^, isnf-'''/ ll^lT, s*||^7--> 
itfe^O^tig^K K $ M#f^7 V •-< 7T>? > (douinant 
negative knockout) IZjL *) #^eJtT^S!i^>^®*-^"t" f" 5>Xv'i- 
•y ? v5Xj&<fT:g*ftf:(Stacey A. et ai. . Nature, vol. 332, p. 13-1 — 
136. 1988: Pereira R. et al. . J. Clin. Invest. , vol. 91. p. 709— 716. 

25 1993)o Mil. RSIIM*Xg3-5-y>*fc^£*A$ftfc> 7 >x >' 

.-5 (Vandenberg P. etal.. Proc Natl. Acad. Sci. USA. vol. 88. p. 764 
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0—7644. 1991: Jaceno 0. et al. . Nature, vol.365, p. 56—61. 1993) 0 

tt##iSS©ffMIM(spondylonetaphyseal dysplasia)^#3!Stfc-f gff; 
fi&fiE (metaphyseal chondrodysplasia) ICSfeT^fH L "Ct* 3 I t A<*D t> 

^ftJ^ftTtv^ (Delmas P. D. et al. . Calcif. Tissue Int.. vol.36. 
15 p. 308-316. 1984), #JC#£fr-C£»*<£l *x-r**7/U->> % * 
Xft??f >50'tArt^>f 'Temine J."D. et'ai. . J. 

Biol. Chem. . vol.256, p. 10403-10408. 1931 > » £ IzW&mmfr <h5t& 
$tt<5, 

f#35-y>tt; > ^' ? I© ? 9 1 xf 1 7 >«f iiwo •> 7 □ 

20 HQKbone sialoprotein. BSP)iLTs !9S5=Oldberg<s> (Oldberg A. 
et al. . Proc. Natl. Acad. Sci. USA. vol. S3, p. 8819— 8823. 1986) 
KJ:9* ^0cDNAi^o-->y*^: : c D'N AO&SE*! 

Arg-GI y-Asp ( R G D ) EWfto:? s,*tfc s CORGDE?} 
25 fcj:^#$K*cD i *7;b£*B!&£0««UiM^rS£^9**-ej:E- 
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>'*9'K'C&Z>o Denhardt£(i N X JB6 epideraal cellline C 

— - - - « 

122 Zmfyfa*— ? — "C*5TPA C 12-0 tetradecanoylphorbol- 13- 
acetate) T&g-f S I <hC«fc *)8££tt*: 1 . 6Kb£>mRNA0)c DNA 
*?n--yjTL, 2a r>ftSLfc (Smith J. H. et al.. J. Cell 

5 Biochem. . vol.34, p. 13-22. 1987) C <D c D N A IB 
^fcf£^. Oldberg^Oi-X^^n? >f- >>|h] I; tj(?)t*5: >##fr o 
r: = Butler^-? •• r£>#^4 4 kDO'J > ; > '^I*^iHL, 
*ft3£ftt£H^p£L < m-^tzfsg. * X + * * > t y tW\t 9 s ? %-Q 
Z. £.ti { ?tfi s -^iz 'Prince 'C.I. et al.. J. Biol. Chen. . 'vol. 262. 

10 p. 2900-2907. 1987 t x + -t ~. > - > li-f^tr^ -> ~ - IS 

MI fbone- siaiooroteirv ! " . ■ 4 "4 kD ^ H £ a ( phosphoprotein) 7& 

£ (osteoprogenitor cell ! , ^^mfcTk'JWWm (Mark IP. et al. . 

15 J. Histochem. Cytochea. . vol.35, p. 707-715. 1987) II> £tz* W*I 
•EWTtt* S1L ' - = > . l^iMBlStf £ r «ark M. P. 

et ai.. Ceil Tissues Res., vol. 251. p. 23-30. 1988) {CijE^tS - 
c 2*18 = c TTT : . ' i - ~>7'c • r = Northern blot S "P 1 .! n 

sit'j' N "7' '' -r '— - = ✓ ' :~ situ h > bri -i iza: ion ) iffcii 

20 ^i^M^WsL tqS '':"cn X. et a::. Bioche-. 3:cphys. Res. Cc-saun. '. 
vol. 148. p. 1129— 1135. 1987: Noaura S. et ai.. J. Ceil Biol., vol. 
106. p. 441-450. 1988) ?L 7 JWi&mil*£Z _ L T ^ SftSSffO^TtK 
(Ikeda T. et al. . J. Clin. Invest., vol. 92. p. 2814-2820. 1993) 

25 t&C/i©^*aii:i)i7 £*7L-r** >cr>^3t Co ^Titlark <h 
#S£LT^<5 (Mark M.P. et al. . Differentiation, vol.37, p. 123— 
136. 1988) 0 W*>. »titlt#O^T'{ift#-#^fTgB©ftf»|&©^ 
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^>(iEKffc<D&£<5ffl0*?£lBia (odontoblast) T&f&Ztl, ffilf 
(predentin) lC#$$ft* 0 

I > < OjjxD * X f- T # > f- > CD £Sfftftg b T I 8&d<* 5 o 
10 (Someraan !l. J. el ai. . Matrix, vol. 9. p. 49-54. 1989). Ifll^g 

mo mm ~ -/r u ~ ^oans fx ate aasL-rt^ij^i^^nr ©v • # 

15 #3HfflaHTJ£^.^7^6 w -s^^zMl^ oTfc 0 . TXfT^>f> 

*<fl-Oo5cfti:M3?^t»fl*^-r 5 C £ hT^~tlX ; ^Z (Stein G. 5. 

etal.. FASEB J., vol.4, p. 31 1 1 — 3123. 1990), ttz. 

^WtifemWlZh^TZ Z t (Nomura S. et al. . J. Cell Biol. . vol. 

06. p. 441-450. 1983;. R'J la. 2*(0fl)z vitamin. D 3 . PTH 
20 XMBiZtlZ Z. t (Voda «. et al. . Proc. Vatl. Acad; Sci. USA. vol. 

87. p. 9995—9999. 1990: Noda M. et al.. J. Cell Biol., vol.108. 

p. 713—718. im) KtfrZ* Zft$d)tafeizjiZ*0*BW&1Alzis 

tzf t.f>f > t<m^mm<D t >i3 - ^t^i* ~.ntz 

25 (Reinholt F. P. etal.. Proc. Natl. Acad. Sci. USA. . vol. 87. p. 4473 
—4475. 1990) w t£&m-fZ ''bone lining cells) 

nmfeiz£5*XT**>r>o>m£t)<&o)i)x:7 :i ) >r. ftizm^mm. 
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& BH CO ^ 

d: f 9^L<ii. TXft.f>> >*id^cDl{*^T^fj^^ 

y a * - ? - © £jsiT *c * x x * * > f» > «a & 5 i* e#jffliaT* 
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5 *f/u:«9S5 9 

h y # o^/UXi>^>-9--£DDNAe?i|&t>'-7 h 

15 %(Dtiihtzmfete<±T<Dt*mfeiz&i^xf&W*Jfofe*&5-r? h 

■) s\ - ■? 7 y t > 7" a ^ - ■? - 76 £ :5fcS ^&77 izm&t S id £ *• 
^t5t-f Mr?"n^^;Ui>-/s > ■+ - a i&x.ilfE^i;: Ji^-iA £ ft 

fi E T cd £ -t *ffl S3 ft (D * & i :j IE M 1" £ C £ £ & % «t f -5 # 0> S *■ 
-*-tfc»K li£^T*^|B^(i#0 'J ^7?»J >r©«g©lSmil*- in vivo 



WO 97/03555 ; . PCT/JP94/0W78 

T^J£&^£n/cf£, r 5 > x x - ••/ ? ? o x&C5S*JH©* h 7 > X 

im^-*L»5A:y)JZ^^^DNAE7»K wig. I^^x.DXA^Wf^ 
c I T li . : O h 7 > X > ; x ^- v '7 ij^ jit Zttt: > f > C in vivo 
vivo X ? 'J — — > ^ c0 IC ^ O % - o I i: T 6 - 

25 mmvmmtii&w 
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El 2 li . h7^y I -^F27'?X (jSAOP.M-2 0 2) cDJSttfc 
5 (A)£J:CK# h5>Xyx-^ ? v^X©jgti(B){CiJlT5^Slfi^CD|i 

HI 3 ii. hf^yii^?^ (/5AOPN-202) 
(A^cfcC^ # t-7 >Xy x-y ? "7 7 X ( B )IZ tS It 6 in situ 

10 12 4 IS , H>Ay I - 7 ^7')x (;AOPN'- 2 0 2) fei^h 
. -5 >: a v - - - 17 -7-^ *<n£#<7)ff*ig:g£'A ^ T JiZ±.B h t ✓ - >' - 

15 ElT^HJfeW:*, ite^itfr*-. ffllftx.ierU*^ F7>XyiZ, 

i - ; k p /3 a / o p n v>mm 

20 ~ 7 * T-?§3! a it 5 ^ % g Witfc^liiaT^ i 7 i- fSsSc L fc, 

^•y^y^-^^tZm^Wl^m^^ 9- pCAGGS 'N'iwa R. et al v . 
Gene, vol.108. p, 193-200. 1991) £9-2 . 3 kbSrJt£ Sal I >Pst 
25 IfPHfcUCiO^JOtBl^ a-^y -r^??- pBluescript 

(StratagenettJ: OBIA) © Sal I /Pst ISft'MfAU pBsCAG-2/^ 
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£ttTfc»K US. in vivo KfcMtSttSfettfcG^feS^&flKCE 
MtZra^-t-mtLXlimTbZZt&Pl^Tl^o Z.V>Z. 3kb 

5 ?*o t*y»e^©-gB (m2-T y $3^7 7 3'<H#I82R$S 

£^{2. ^-^^-^-rnfyitfc^OWISi^ 7>£>E c oR I SBti 

(Brinster R. L. etal.. Proc. Natl Acad. Sci. USA. vol.35. P. 836~~ 
10 840) : -<D pBsCAG- 2 £> E c o R I sgfii: § ft&teTT* -5 ^ X* 7. 

7*5 x i kp pa/opn - i znmLtzm 1 ) s 1 ®&wm^v> 

15 s r;. COtSg&tcl;;. D N A ^igftLfc 9 . ««fr;9x DNAIrfr 
£JMtY5*>"iifl5a<>rfc*ifcJ&^ Z. (Dtzib ic i» Maniatis T. et al 
(Molecular Cloning . A Laboratory Manual. 1982) 0<g*£jDNA*a 

dx a rs;-«fc 0 5ti?.^n^, . 

20 Hfe012 (3A-OPN) O-r^X^ft^^^aARCr* 

Hlfcft&i LT^fitW^ISffiKC 5 TB L/6 6 C 3 F 1 ftl 

(C57BL/6NxC3H/HeK) ^ DN'A£Afc<&S*IW1£ 

25 ^tSU/fiV h(CftfiiB8ie*J6r^»> fSW^^grL^ I CRWit 

C 3 F llfT^xiCff*jfii»ttttIII«l**^*> (PMSG) Stfk h*S 
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(hCG) *4 8B#ISR8PHT&* 5 I UttKrtCft 

Kt? C C 5 7 B L/6 N&^-7X<!:|5lJg£-£;to SB. B 6 C 3T 
l*t^?*CDJgKHt£ (7*5/) *<«fifc$nT^Sfe0£XE#fifcj£Lfc 

5 J&fttflP£ffl!SKgB*ttfc$fl!9P (JfflttJUIW) £Is]iRLfc, 

& (Ihi ttingham D. G. . J. Reprod. Fert. . Suppl. vol.14, p. 7 — 21. 
1971) *>K3IAU «fi«W.feRC5W£«ll&*lfc£L*:8U DNArcA 
t^TM 1 6 T 3 7 C C. 5 % C 0 9 5 ^5113 s\f§7 

10 T*£S£ttf:, iggli. 3 5niin{l£>^X^> v a yh il * * - r 1 j ■•> •> - 
(suspension culture dish) (No. 171099. Nuncti) !^t:,aTtf:5 0 
mi M 1 6*««©»'N*'fc(C5ffl9fl£i?S3-d: x ±aB£3Stft'*5 7 * > 
(white light mineral oil. Fisherfeh £ 0 W A ) t'!lo/:t*;®t-(ft!tl 
A:, ' 

15 ^ifcttite^lix ±&0?j&-cm$lltz7'5 X i KpiSA/OPN-1 

*«**a8»i::T:*:*Jt«<0&U i4(±15nf: t 5.'-. 7*5 X -I 
-f*r:J6K, iffb-tr ->7^::J:a^ia.U. aftx-v-.*^ (ethidium 
bromide) ©BfeiRtfaStfr&g^fT o fRS! $ ftf: 7*5 X = "-It. Sjpg 
Sal I. Not I SC C Sea I C cl: 0 ?*Ht ~ tl^ & , 0.8%"-=- 

20 xy;U«aacft,»rj: 9 , §#jcr>7%*£il£- ^A-OPN. &3.7kb) 

3ws$nt, n*t±it£^ji. aAsiftiaffi^ 'j >mm.mwL (ph 7. 2) 

KTf&fRUfc*>©£ffl<,^o CO^ttie^li, KHZ (Hogan B. et al. 
. In Manipulating the Mouse Embryo. . Cold 'Spring Harbor Laboratory 
. Press. 1986) Crfl bT, SffWC&ASftfc, §P5. ^#«*T^?t5fl 
25 M#5xtX 7 M'R^L/:^ WiSAffi^'7XtX 7 

i.-TDN A&#£#j2pl (2. OOO^c-) roSfl|»©8t&|5«rtK 
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tz&&mi B&vn&m i cR«t v">xcD9PWrt^#«ufco 9Pff»«r»r 

5 > > t CSC' >->■/' L , '!<*1£?J L f;, !8S<7)*a« J: 0 D N" A 

<o$fe&f*ina*&*nTi*-5 - i*«igL^ 3 ai^, ft]is$&E c o r u 

B a m H I T^±J: .8 ft 5 itfz 1 0agtf>DNA*0. 8%7#o-xy;U 
HM&fJl L> r-Y = >7^7l/^- (GeneScreen Plus. NEN. U.S.A. ) fC 
10 D N A *-$r¥ I ~ <: l '9-\i. afcffc. ■ < 1 'J 94 if- > a 

Lf-~ - ^i'7 : ' " i ' -r — ^£ i^an-atis I. et ai. . 1982) (C 

Zilt>CDtsm*: . -is 1 IZ-frltz, i:zmz>n®x\ 2 1 7lOS 
15 **9PKiB£^£ * fS"£*<7^ 1 T 8i ( 8 2 • O^fSJPB^m^^fpL 

Obi/ £:r- > r L , *±?S 1951 i- ?h E i"J!S|3i * - 

20 <i©gfiF©rt.- 1 6E (7.4 %) i:&c>-; , IsSi 0 ifc£fc $ nfcSftfef*- 

« 1 

fH*B» SAWS* : A » HIP 8 : 3 £??£fFtt : C IE^IAt •> X : D 

25 (gAJgflg : B/A) : (igg^igAg : D/A) 

3 2 1 7 1 7 8 ' ? ■? .i* 

(8 2. 096) (19. IK) (7. 4%) 
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2 0 2. -2 0 3. -6 0 1. -7 0 1) ©I«aiCh7>x^->^ 

£ AO PN - 2 0 2*7)tt b 5 >X >*x- y ^T^XIi. tt&±JEtt1*T 

h5 >X->->ffl^OmRNA^I^ ^ AOPN - h7 >X->'x- y 
7 1 45^ f^TO F 1 ~7 XICfc^T. y-f>^°7 ba?tfr&tf 
15 RT-PCRftKcfcOSI&Lfco h5 >xvx- y ^ F 1 ^^xS^IhISI 
©^7>Xy'x-'-; ?F I^XOEk *P V 9?S3> 'Ml- #t§E 

ao'UM.Ecfc 0. £RNA£MttLfc, y-f>7D^WX 20 
agtf>£R NA* 1. 1 %7#n-X/ 1. 1 M^^AT^ft Kr/UIR^ 
ftL. (X^r. :ti**r = >!l7-fiL?-i:^Lfc: 7i:^7'i*' 

20 3 > ii. 7' 1 ) yjiz-y a C 5 x-S S C ( 1 x S S C = 

0.15M NaCl. 1 5oM Na-citrate. pHT.4) > 50%*^7; K> 
5aHEDTA. 5mg/ml©^ii-9-^DNA. 5 X D e nhard iUMm 
~£Vr <Dtp'C\ 4 2°C\zX 2 i^f^fT ->tz~ ik^V, ^ y? =y 1 \ . 
>?Ltz c D N A 7* n — 7 U^ft* >it£^»rfr) 

25 : r 'j ^'<-tf - •> 3 >«i:liox.> y ij /^'-> 3 > 

*fTofc, 4 2ti:tl 8*!HfTi^ 0- 1 xSSC/ 

O.IXSDS^ 56^. 2 0#IBHTr>fc, -7<)\,9-\L -80^ 
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T2 4-7 2B#Rf!«»Lfc ? 'J - > + 3 ^ >y ? X A R - 5 7 * ;U 

Afcffl) o 1 4 5^ >©F 1 h5 >X>'x- y ^^le^i^lfcltl;:^ 

^^t7YX^AOPN-2 0 2. 2 0 3. 6 0 1. 7 0 1)&tf& 
5 <^!S^£^-f^£ x r>tz < f§3i LT^^^7 -T > (0AOPN 

-303. 304. 307. 402. 501. 5 02. 504. 602. 
6 0 3. 6 0 4 ) izftmtZ>z,tt)<T'£tz 0 c ft £ (Delist 5 -f >ii, ft? 
flrLfc*8eD? 'MKk #telBRtfa«gcfct>TW^I&£a<igai> 

^ftr:- t:t, I ft ^ h 7 > X v x ^- ? T7 X<Dfi N t7f*dl>f 
10 >mRN AOSSSU^/l^HK % a o^tD^ MKaES0>$ft#iS#> ^ft 
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